Introduction
Many people in the UK are struggling to feed themselves and their families, with 5.6% of the population, aged 15 years or over, reporting their struggle in 2014 (1) . As a result, the use of food banks (charity or independent organisations that supply donated food directly to clients free of charge) is continuously rising in the UK. The majority of users are referred through government agencies or healthcare organisations and will typically be provided with a 3-day emergency food parcel. The Trussell Trust's (TT) Foodbank Network, which oversees 427 food banks in the UK, reported a 13% rise in use over the past year, with 1 332 952 3-day emergency parcels distributed between April 2017 and March 2018 (2) . Primary reasons for referral were benefit delays and changes (41.5%) and low income (28.5%) (2) . A report by the All-Party Parliamentary Group on Hunger also estimated that almost half of the food given out to UK people in crisis is supplied by independent food banks and organisations outside of the TT (3) and thus use is likely to be underestimated.
Given the reliance on food banks in the UK, it is becoming increasingly important to ensure that parcels are meeting users' nutritional requirements; however, a lack of research exists. Few studies available from Canada (4) (5) (6) , the USA (7, 8) and the Netherlands (9) have consistently highlighted issues with limited fresh fruit, vegetable and dairy provision and its associated nutrients. Low amounts of dairy products, calcium and vitamins A and C were also reported in food bags following systematic review of food pantries in the USA, Canada and Australia (10) . Other studies have reported inadequate meat and meat substitutes in food baskets (6, 11) . A study conducted in southwest UK, analysing food parcels (n = 126) and associated hypothetical meal plans, also found inadequate intakes of fruits, vegetables and dairy products alongside a higher proportion of carbohydrate than recommended (12) . Ultimately, the quality of the contents of a parcel is dependent upon and directly correlates with the donations received by each food bank (9) , with significant variations between banks being reported in the literature (10) .
Food bank parcels typically consist of tinned, long shelf life products, such as soups, beans, tomatoes, vegetables, meats, fish, fruit and rice pudding, cereals/porridge, sugar and jam. The TT (for TT food banks) or food bank managers (independent organisations) provide guidelines of what to include in each parcel; however, the contents and nutritional value can vary considerably between food banks. For example, volunteers assembling parcels rely on stock availability and, although lists may stipulate the quantity of canned foods, a lack of guidance on variety/ 'quality' may increase the risk of providing nutritionally inadequate parcels. Adding perishable items (e.g. fresh apples, carrots, yogurts) to food bags has been found to improve the nutritional quality (10) , although these are challenging to store and provide to users.
Users of food banks typically have a lower socio-economic status, which has been associated with an energy dense, nutrient poor diet that is high in refined sugar and added fats, as well as low in fruits and vegetables (13) . Food insecurity is also associated with poorer health outcomes, as well as increased risks of being overweight and having diabetes and cardiovascular disease (14, 15) . It is unlikely that recipients of food bank parcels are consuming a nutritionally balanced diet prior to service use and, increasingly, chronic food insecurity is reported (16) . Bazerghi et al. (17) also reported a shift in food bank use from short-term emergency cover to longer-term reliance for those experiencing deprivation. Hence, it is imperative that food banks work to promote long-term health goals by providing nutritionally adequate parcels for these vulnerable groups.
The present study aimed to investigate the nutritional adequacy of TT and independent food bank parcels provided in a region of the UK, Oxfordshire. The analysis focuses on adult users and parcels contents were compared to UK dietary guidelines (18) (19) (20) . It was hypothesised that the food parcels being provided in this region were not meeting the nutritional needs of adult users.
Materials and methods
In total, 16 food bank organisations, which operated 24 food banks, were identified across Oxfordshire, UK, through Good Food Oxford (https://goodfoodoxford.org). Inclusion criteria were a willingness to participate and regular (more than once a week) provision of food bank parcels to users. Ten food banks, one of which was run by TT (Bicester) and nine run by separate independent organisations, agreed to participate in the study (Fig. 1 ). The remaining six organisations either declined to participate (n = 3) or did not respond to the request (n = 3). The participating banks were located in Abingdon, Banbury Salvation Army, Bicester, Farringdon, Henley, North Oxfordshire, Oxford Community Emergency Food Bank, Thame, Wallingford and Wantage & Grove.
Procedure
With the exception of Wantage & Grove, for which the response was made via e-mail including pictures of the food parcels, questionnaires were completed in person alongside food bank managers. Visits, which were conducted during food bank working hours, followed the same procedure; an average of 30 min was spent with each food bank manager completing the questionnaire, followed by a tour of the food bank's facilities and data collection on the contents of a typical food parcel. Food parcels were either made previously or compiled in realtime during the study visit for waiting clients. To enable comparison and ensure minimal assumptions as to how much of the parcel would be consumed by each service user, parcels intended for one user were selected for analysis over those intended for use by a couple or family.
Data collection
Data were collected using a standardised questionnaire containing open and closed-ended questions regarding the number and demographic of users, sources of donations, resources provided (e.g. recipe cards, equipment, cooking advice) and whether specialist dietary requirements, such as food intolerances, were met (where data available). Food parcel data were collected in detail including type, brand (e.g. 'Green Giant'), quantity (e.g. two cans), weight (e.g. 300 g), drained weight (e.g. 180 g) and any claims regarding 'low-fat' or 'low-sugar'. The amount of time the parcel was expected to last (e.g. 3 days) was also recorded.
Food parcel analysis
Food parcels were analysed using DIETPLAN7 (Forestfield Software Ltd, Horsham, UK) and, where available, exact product matches were made; otherwise, the product with the closest nutritional content was selected. An independent researcher verified 20% of data entries. All of the parcels analysed contained at least 500 g of white refined sugar and a jar of jam/marmalade (400 g), which were unlikely to be consumed over the suggested 3-day period. To avoid assumptions on the daily usage of the sugar/ jam, the data were included both with and without these items, resulting in two outputs for each food bank. The outputs were recorded as a whole parcel and split into days of use (i.e. energy and nutrient content per day), as stated by the food bank managers.
Data analysis
To assess the nutritional adequacy of food parcels, outputs were compared with the UK dietary reference values (DRV) for energy, macronutrients (total fat, saturated fat, polyunsaturated fat, monounsaturated fat, protein, carbohydrate, fibre and total sugar) and micronutrients (18, 19) . So that the DRVs were representative of all possible adult food bank users, an average of the values stated for a male and female (≥19 years of age) was calculated in each case. This was calculated by finding the average of the six DRVs provided, where relevant; for example, male and female for each age bracket (19-64 years, 65-74 years and ≥75 years). This ensured minimal assumption regarding who would be the main user consuming the food parcel.
Statistical analysis
Data are presented as the mean (SD). Data were checked for normality and nonparametric data [fat (g), saturated fat (g), vitamin A retinol equivalents (µg), vitamin D (µg)] transformed using log10. To assess whether the energy and nutrient content of a food parcel differed significantly from the UK DRVs, a one-sample t-test was used. The TT and independent food banks were compared using independent samples t-tests. Data were analysed using STATA, version 14.0 (StataCorp, College Station, TX, USA).
Results

Sources of donations
The source of food donations was provided by all of the food bank organisations (n = 10). Supermarket in-store, churches, schools and individuals comprised the majority (>75%) of food donations (Fig. 2 ). Sources of fresh food items (17% of donations) were supermarket food waste and the Oxford Food Bank (an organisation that redistributes supermarket fresh waste) (https://oxfordfoodbank.org), although just 40% (n = 4) of the food banks had links with the Oxford Food Bank. The 'other' category included unique relationships with local companies and other community groups that were not churches or schools. The TT Bicester had a link with local company (Warburtons, Bicester, UK) that baked loaves of bread for them to collect twice a week. Banbury Salvation Army had links with Kentucky Fried Chicken (Banbury, UK), who donated left over breaded (processed) chicken at the end of each day; these were then fully reheated the next day and served alongside the soup lunch they offered to food bank users.
In addition to the food parcels, some of the food bank organisations also provided recipe cards (n = 6, 60%), equipment (n = 8, 80%), cooking advice (n = 2, 20%), financial advice (n = 10, 100%) and toiletries (n = 10, 100%). 'Equipment', offered on a case-by-case basis, included tin openers and pots/pans. Cooking advice comprised verbal advice on how to use/prepare the food items; no food banks offered cooking lessons. Twenty percent (n = 2) of the food banks had access to fridges or freezers available to store fresh food.
Food bank parcels
The average energy and nutrient content provided by food bank parcels (n = 11), excluding sugar and jam, for a single person per day compared to the UK DRVs is presented in Table 1 . The mean energy, protein, carbohydrate, sugars, fibre and salt content of a parcel were significantly greater than the DRVs (P < 0.05), and displayed large variance. The greatest contributor to energy in the food parcels was carbohydrate (62.2% total energy). For total fat, saturated, poly-and monounsaturated fats (g), there were no significant differences between the DRV and parcels, which provided between 87% and 113% of the DRVs. With the exception of selenium, significant differences were observed for all other nutrients with the majority providing in excess of the DRVs. Retinol and vitamin D were the only micronutrients for which the food parcel did not meet the DRV (27% and 25%, respectively). Inclusion of white refined sugar (>500 g) and jam/marmalade (>400 g) in the nutritional analysis of the food parcels resulted in a total sugar provision per day of 643% of the DRV (P < 0.001) (see Supporting information, Table S1 ), and 71.5% total energy as carbohydrate.
The observation that food parcels provided 138% of the DRV for energy may be attributed to the number of days the food parcel is intended to provide intake for. Table 2 shows the energy content (kcal) per parcel provided by each of the food bank organisations (n = 10) and the recommended number of days the food parcel should be consumed over. The 'ideal' number of days provision was calculated based on the average DRV for energy intake (males and females aged ≥19-75 years). These data indicate that, based on energy intake, the food parcels may be used for a greater number of days than advised by the organisations, ranging from 4 to 9 days depending on the food bank and parcel content.
Comparison of independent and organisation food parcels
The comparison between energy and nutrient provision of independent (n = 9) and TT food parcels are shown in Table 3 ; data are presented without the inclusion of refined white sugar and jam/marmalade products. With the exception of copper and vitamin D, for which the TT parcel provided significantly less of the nutrient per day than the independent food banks (P < 0.05), no significant differences were observed between the TT and independent food bank provision.
Discussion
Food bank use has increased significantly over the past decade; the largest cause of referral for food bank use (41.5%) is changes or delays to government benefit payments (e.g. universal credit, jobseeker's allowance, disability living allowance) (2) , which can take up to 6 weeks to correct. Therefore, the nutritional value of food bank parcels is increasingly important, especially with further changes planned to the benefit system and the UK being in an uncertain time over Brexit (21) . Although food bank parcels distributed in Oxfordshire, UK, exceeded energy requirements, we observed disproportionately high sugar and carbohydrate provision and inadequate vitamin A and vitamin D compared to the UK guidelines. These findings suggest further support (e.g. fresh food distribution, nutrition education) is warranted in Oxfordshire to ensure that food bank users can meet healthy eating guidelines.
The total energy provided by the food parcels exceeded the UK dietary recommendations for an adult, even when energy-dense items were excluded from the analysis (>500 g of refined sugar and a 400 g jar of jam/marmalade). Additional items unlikely to be fully consumed within the intended 3-day period included 500 g of refined white pasta and, in a Dutch food parcel study, it was found that only 39.4% of food bank used consumed the whole parcel contents (9) . However, to obtain an accurate overview of the nutritional impact of food parcels, it was noted that it is important to assess how long the food parcels lasted and what other foods users supplemented them with (9) . Based on energy intake alone, we estimated that the food parcels surveyed in the present study would provide sufficient energy for an average of 2.5 days longer than suggested, although using the food parcels over a greater period of time may further compromise micronutrient intake. Excess provision of energy in food bank parcels, according to the recommended number of days of consumption, has been observed previously in the Netherlands (9) and Canada (4) .
The carbohydrate content of the food parcels surveyed was 62.2-71.5% of total energy (DRV, 50% total energy), depending on whether sugar and jam/marmalade were included in the analysis. The removal of refined white sugar and jam was based on the assumption that these foods would be consumed over a greater period of time (>3 days); however, it is possible that there would be increased reliance on these foods during periods of food insecurity. Nevertheless, total sugar intake still significantly exceeded the UK recommendations (277% of requirement) after removal of these products. Energy imbalance is a key risk factor for obesity (19) and excess provision of carbohydrates, especially sugar in food parcels, may have adverse health effects, including increasing the risk of nutrition-related disease. Provision of a whole bag of refined sugar (500 g) in food bank parcels echo's the supply of wartime rations (22) , when sugar would have been used to make baked goods, although it may be less useful in the present day. The inclusion of processed, canned foods, such as fruit canned in syrup, is also likely to have contributed to the high sugar content of parcels. By contrast, the total fat provision (22.9% total energy) of the food parcels surveyed was significantly less than the UK recommendation (35% total energy), although the absolute intake (g) did not significantly differ from the recommendations. This was also observed previously in Canadian and UK food parcels, which contained sufficient energy, excess carbohydrate and reduced energy intake from fat (6, 12) . University-based food bank parcels in Canada were also found to be very low in fat, despite meeting the recommended minimum food group servings (23) . Insufficient dietary fat intake may impair the absorption of fat-soluble vitamins, such as vitamins A and D, which were already lacking in the Oxfordshire parcels. Furthermore, although poly-and monounsaturated fat content did not significantly differ from requirements, the consumption of the food parcels over a longer period of time may result in insufficiency.
The protein content of food parcels in the present study met the UK recommendations for adults, although concerns regarding the quality and bioavailability of proteins and amino acids in food parcels have been raised previously (6, 23) . Exploration of protein sources in food bank parcels may be warranted to further establish whether users' needs are being met. There was no significant difference in energy and macronutrient intake between the TT and independent food banks surveyed, which is perhaps unsurprising given that some of the independent food banks reported using the TT food list as a basis for their parcels.
With the exception of vitamins A and D, micronutrient provision in the food bank parcels surveyed exceeded UK government guidelines. In addition, TT food parcels provided significantly less vitamin D than those provided by independent banks. Previous evaluation of food parcels (n = 126) in two different food banks in southwest UK found reduced levels of vitamin C, calcium, magnesium, potassium and zinc (12) ; it was suggested that 1 L of UHT milk, potatoes and pulses be added to each parcel to address this insufficiency. In French food aid users, 85.6% had vitamin D deficiency and a small proportion met the requirements for fruit and vegetables (1.2%) and dairy products (9.2%) (24) . Top sources of vitamin A and vitamin D in UK adults aged 19-64 years are cheese, vegetables, oily fish, eggs and fortified cereals, respectively; all of these were lacking in the food parcels that we surveyed (25) . An inadequate consumption of fruit, vegetables, milk and meat or meat alternatives has been observed previously in food bank users using 24-h diet recall (26) (27) (28) (29) . Given that it is difficult to meet vitamin D recommendations from food intake alone, the Scientific Advisory Committee on Nutrition has advised that individuals consider taking a daily vitamin D supplement of 10 µg in autumn and winter (30) (when it is not possible to synthesise vitamin D from sunlight). It would be useful to explore whether food bank users are following this guidance. Improved cold storage facilities at food banks, which are frequently cited as a key barrier to acquisition and storage of fresh foods (31) (32) (33) , would help to further address the observed deficiencies. The food banks surveyed had a wide variety of donations and limited resources for distributing fresh food or providing cooking skills; 'advice' only provided by 20% of food banks; all of which are likely to impact the nutritional value of the food parcel. Previously, US clients have expressed concern over the nutritional quality of foods in pantries (34) ; a systematic review of the role of food banks in addressing food insecurity identified inadequate staff training on nutrition as a key barrier to resolving clients' needs in the USA and Canada (17) . Just 40% of food banks surveyed in the present study had links with the fresh food distributer, the Oxford Food Bank, and all food banks expressed interest in having more storage space for fresh food. Furthermore, despite 60% of food banks giving out recipe cards, managers indicated that users might not have the cooking skills or equipment to use the food contained in the parcel effectively. Recent ethnographic research identified a number of barriers to healthy food practices in food bank users, including limited access to cooking facilities or appropriate storage facilities, associated with housing crises and reliance on temporary accommodation (35) . A lack of resources has previously been identified as a key challenge in improving food insecurity and distributing healthy foods in the USA (32) and Canada (31) . In Mexico, implementation of practical nutrition workshops and education alongside food parcel distribution to mothers (n = 5253) increased consumption of fruit and vegetables by 6% and 10%, respectively (36) . In the UK, TT offers a 6-week budgeting and cookery course, 'eat well spend less', at 26% (110 out of 428) of its food banks (37) ; however wider implementation is restricted by facilities.
The strengths of the present study include a robust methodology and the countywide survey of both TT and independent food banks, which enabled wider characterisation of the content and nutritional value of food parcels. Food basket audits are also more likely to represent the quality and quantity of parcels compared to 24-h recalls conducted at service users' initial visit to a food bank (17) . Study limitations include visual verification of just 20% of data entries, as opposed to double data entry; comparison of the food parcels contents with the UK dietary reference values, as opposed to assessing the dietary intake and requirements of actual food bank users; and sampling of a single parcel at each food bank. This resulted in the necessity for use of assumptions regarding the use of certain food items (e.g. sugar and jam); similar limitations were noted for a Dutch food bank study (9) . A further limitation was that we did not know how long the food parcel lasted, an issue frequently cited in this field (4, 6, 9) , nor whether the entire contents were consumed or whether the food was shared with others. We were also unable to compare sugar and fibre contents to the most up-to-date UK recommendations, which are based on free sugar and Association of Analytical Chemists fibre intakes (19) , as a result of a lack of relevant information in the nutrient database. Further research should explore how food bank parcels are utilised by service users, including the number of days over which the foods in the parcels are consumed, and whether parcels are routinely supplemented by additional foods including perishable items (e.g. butter, cheese and fresh fruit and vegetables). In the USA, allowing users to choose their own food items (client-choice pantry), in combination with motivational interviewing, and targeted referrals significantly improved food security and intake of fruits and vegetables (38) ; a similar intervention could be trialled in the UK.
Conclusions
Overall, our data show that food parcels from food banks in Oxfordshire do not align with UK government dietary recommendations. The energy, carbohydrate, sugar, protein and fibre provided greatly exceed the recommendations, although this could be explained by an underestimation of how many days the food within the parcel was consumed. Vitamins A and D failed to meet users' requirements and may be attributed to food banks lacking adequate resources to provide fresh food. To improve the nutritional value of food parcels, food banks should be encouraged to make links with organisations that distribute fresh food where possible. However, there are fundamental restrictions on resources (e.g. refrigeration facilities) that can only be changed with greater awareness and support for food banks.
Supporting information
Additional supporting information may be found online in the Supporting Information section at the end of the article. Table S1 . Average provided energy and nutrient of food bank parcels (n = 11), including sugar and jam, in Oxfordshire, UK, for a single person food parcel for 1 day compared to UK dietary reference values (DRV).
